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THE ETIOLOGY OF PORAL CLOSURE
IV. THE EFFECT OF LIP0ID SOLVENTS ON THE PORES OF THE SKIN.
FINAL DISCUSSION OF PORAL CLOSURE
J. P. O'BRIEN, M.D.
Pathologist, The Prince Henry Hospital, Sydney, Australia
It is the purpose here to enlarge upon earlier experiments (2) wherein it was
noted that lipoid solvents are apt to produce poral plugging whenever they are
repeatedly applied to the skin.
Private B. had been in the tropics for two months. He had neither a his-
tory nor sign of skin disease. Cotton wool pads moistened in kerosene were
applied to a test area of skin on one side of the abdomen for 15 minutes each
day. The other or control side of the abdomen was treated simultaneously
in the same way except that the kerosene used there had been pre-satu-
rated with anhydrous lanolin. After 3 days of treatment the test area showed
the first elements of a rash composed of small clear superficial vesicles on a
red base. After 5 more days, during which only one further treatment was
given, the rash had become more florid, more infiltrated and more like mil-
iaria. Biopsies were taken from both the test and control areas after a fur-
ther 10 days during which another 3 intermittent applications had been
made.
Thirty separate experiments of this general type were carried out in the tropics
in 1945. Kerosene was chosen as the solvent partly because of its low volatility
and partly because of ease of supply.
In order to avoid severe reactions such as blistering, the applications were
never made more than once daily, and the routine was varied for each subject
according to the intensity of response. The experiments were discontinued if
no response was obtained within 2 weeks.
In half of the experiments a crystalline or a miliaria-like rash was produced
with varying ease on the test side. In the remainder the response was negative
or doubtful.
In only one instance was any rash produced on the control side; it was of
macular type.
HISTOPATHOLOGIC CHANGES
This analysis is made from a study of 600 serial sections made from 5 biopsies.
Three of the biopsies were from test areas and 2 from control areas.
Plate 43 gives a general view of the severity and extent of the changes in the
skin exposed to the kerosene. For comparison, Plate 44 is from the control side
of the same subject and illustrates how pre-saturation with lanolin abolished the
irritant effect.
In addition to these diffuse changes lipoid solvents have a special proclivity
to enter and set up inflammation within the sweat pores and the pilosebaceous
follicles.
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PLATE 43. A general view showing the gross changes produced in the skin by applications
of kerosene. (Haematoxylin and Biebrich Scarlet. X 200.)
PLATE 44. A section of the control area from the same subject as Plate 43. The area was
treated with lanolin-saturated kerosene; there are no pathologic changes. Note normal pore
with its keratin ring on the left. (H. and B. S. >< 200.)
(i) The Sweat Pores: Both vesicular and parakeratotic lesions occur. Plate 45
shows a vesicular lesion and suggests that the solvent penetrated by way of the
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pore. In Plate 46 the inflammatory reaction is intense and the sweat pore is
obscured by an infiltrate composed of neutrophils, monocytes and lymphocytes.
Poral plugging is illustrated in Plates 47, 48, 49 and 50.
(ii) The Filosebaceous Follicles: These structures demonstrate analogous
changes of great severity. In Plate 51 there is an extreme degree of internal and
PLATE 45. Kerosene treated skin; the solvent has apparently entered by way of the pore.
The vesiele is paraduetal and contains numerous neutrophils. (H. and B. S. X 400.)
external infiltration of a follicle. Distension and infiltration of the neck of a fol-
licle is very striking in Plate 52. A commencing parakeratotic reaction is the
feature of Plate 53.
DI5CU55ION
Although these experiments with a lipoid solvent were originally undertaken
with the object of throwing light on lipoid depletion in natural miliaria (2), the
only valid conclusion to be drawn from them is that kerosene produces poral
vesieulation and plugging in its own right.
The property of solvents to cause these changes does not appear to run paral-
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Id to their capacity to dissolve lipoid. Thus, although both amyl acetate and
acetone are potent lipoid solvents, they did not produce any rash in several ex-
periments wherein I applied them to the skin. Such differences amongst solvents
call for detailed study.
PLATE 46. Very dense cellular infiltration in relation to a sweat pore (indicated by ar-
row). The appearances suggest poral penetration by the kerosene. The identity of the
pore was confirmed with the aid of adjacent serial sections. (H. and B. S. X 400.)
Certain oils and greases are known to penetrate the piloscbaccous follicles and
to cause acne. Moreover Ellcr and Wolff (46) have shown in experiments on rab-
bits that lanolin and other natural lipoids have a special tendency to penetrate
the follicles. It therefore seems to be a general rule for fat-like and oil-like sub-
stances and their solvents to permeate the skin by way of its orifices; whether
irritation results depends on the particular agent used.
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PLATES 47 to 49. A variety of poral plugs produced by kerosene. (H. and B. S. X 400.)
PLATE 48
SUMMARY OF PART IV
The frequent application of kerosene Icads to inflammation and parakeratosis
of the sweat pores and pilosebaceous follicles.
Irritant lipoid solvents such as kerosene form a special category of substances
producing poral closure.
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FINAL DISCUSSION OF PORAL CLOSURE
The present series of papers has given evidence showing that the causes of
closure of sweat pores are manifold. Direct evidence has been given in relation
PLATE 49
PLATE 50. A very large poral plug produced by kerosene. (H. and B. S. )< 270.)
to staphylococcal infection, to the effect of overusing soap and to the action of
lipoid solvents, all of which may seemingly give rise to a miliarial rash in their
own right. It also appears possible that edema of the stratum corneum may
like\vise lead to poral closure but in this case the effect is probably temporary
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ETIOLOGY OF POEAL CLOSURE 147
PLATE 51. This picture indicates deep penetration of a pilosebaceous follicle by kero-
sene. The intra-follieular infiltration is composed chiefly of neutrophils and amounts to a
small abscess. The infiltrate around the follicle is composed chiefly of lymphocytes. (H.
and B. S. X 200.)
and feeble and when uncomplicated is manifested clinically as crystallina (su-
damen). Sebaceous deficiency of the stratum corneum is a further probable cause
of closure. It was discussed herein and at greater length in an earlier paper (2).
The actual chain of causation of closure probably varies from case to case and
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from one clinical entity to another. In many instances it appears likely that the
different factors augment each other to the same end. Thus, since cutaneous
PLATE 52. A dense collection of neutrophils distending the neck of a follicle. From kero-
sene-treated skin. (H. and B. S. X 400.)
lipoids are antibacterial, their depletion may indirectly promote infection. Sim-
ilarly lipoid depletion may be expected to favor the production of edema. Edema
may promote infection.
However, apart from these generalities, it now seems justifiable to be more
specific in regard to some of the clinical entities :—
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(1) Staphylococcal poral infection appears to be the predominant cause of
acute tropical miliaria rubra. Despite an earlier view to the contrary (2),
lipoid depletion of the stratum corneum probably plays at best a contrib-
utory role.
(2) Bullous impetigo is also a form of staphylococcal poral infection.
PLATE 53. A parakeratotie plug in the mouth of a follicle. From kerosene-treated skin.
(H. and B. S. )< 400.)
(3) On the basis of the lipoid response (2), the poral closure associated with
chronic ichthyoid states of the skin, including post-miliarial anhidrosis, is
probably due simply and directly to lipoid depletion. Large keratin or
parakeratotic plugs may or may not be present in the pores (2).
Increased temperature and edema of the stratum eorneum can be identified
as contributory factors in both miliaria rubra and bullous impetigo.
The preceding conclusions largely derive from the use of a new technic whereby
the common staphyloeoccal infections of the skin can be experimentally produced
under controlled conditions.
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I wish to thank the volunteers who cooperated in this study.
The whole of the technical work, including the preparation of the sections and
photographs, was carried out by the author.
Some plates (6, 29, 30, 42, 43, and 44) have been considerably reduced from
the magnifications stated in the legends.
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